Affinity inactivation of bovine Cu,Zn superoxide dismutase by hydroperoxide anion, HO2-.
Bovine liver Cu,Zn superoxide dismutase (SOD) is inactivated by hydrogen peroxide at alkaline pH, and full inactivation correlates with the loss of 1.1 histidine/subunit. At each pH utilized, saturation of the rate of inactivation is observed. This process is characterized by a half-saturation constant for peroxide and a maximum pseudo-first-order rate constant for inactivation. At 25 degrees C, the former decreases from 15.7 to 3.2 mM as the pH is increased from 9.0 to 11.5, while the latter increases from 0.83 to 2.43 per min over the same pH range. We have previously (Arch. Biochem. Biophys. 224, 579 (1983] proposed that the true affinity reagent for the inactivation of yeast SOD is the hydroperoxide anion, and we now believe the same is true for bovine SOD. However, a subtle difference between the two enzymes exists, for while the maximum pseudo-first-order rate constant for inactivation of bovine SOD increases with increasing pH, the same parameter for the yeast enzyme is pH-independent.